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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a phase-difference plate of a broad band which can be manufacturec 
by a simple process and imparts an uniform phase difference characteristic to incident light of visible light 
whole regions. 

SOLUTION: The phase-difference plate is distinguished by that a material having positive proper double 
refraction value and a material having negative proper double refraction value are incorporated therein and 
when retardation values at wavelength of 450 nm, 550 nm and 650 nm are respectively expressed by Re(450) 
Re(550) and Re(650). a relation: Re(450)<Re(550)<Re(650) is satisfied. Further the phase-difference plate is 
distinguished by that a first layer made of the material having positive proper double refraction value and a 
second layer made of the material having negative proper double refraction value are Incorporated therein an 
the first layer and the second layer have double refraction and are laminated by making lagging axes thereof 
orthogonally cross each other. The material having positive proper double refraction value is preferably a 
norbornene polymer. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by compLfter. So the translation may not reflect the original precisely. 
2.**5*c* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The phase contrast plate characterized by being Re(450) <Re(550) <Re (650) when a proper 
birefringence value comes to contain the ingredient which is forward, and the ingredient which is negative an* 
sets respectively the retardation value in the wavelength of 450nm, 550nm, and 650nm to Re (450), Re (550), 
Re (650). 

[Claim 2] It is the phase contrast plate characterized by having the first layer which a proper birefringence vj 
becomes from a forward ingredient, and the second layer which a proper birefringence value becomes from a 
negative ingredient, and said the first layer and said second layer having a birefringence, and making the laggi 
axis of said first layer and said second layer intersect perpendicularly mutually, and coming to carry out a 
laminating. 

[Claim 3] It is the phase contrast plate with which it has the first layer which a proper birefringence value 
becomes from a forward ingredient, and the second layer which a proper birefringence value becomes from a 
negative ingredient, and said the first layer and said second layer have a birefringence respectively, and the 
direction of orientation of the chain in said first layer and the direction of orientation of the chain in said sea 
layer are characterized by the equal thing. 

[Claim 4] It is the phase contrast plate according to claim 2 or 3 which carried out the laminating of the layei 
which it has the third layer which a proper birefringence value becomes from a forward or negative ingredient 
and said third layer shows birefringence to, and a proper birefringence value becomes from forward and a 
negative and forward ingredient one by one. or carried out the laminating of the layer which a proper 
birefi'ingence value becomes from negative and a forward and negative ingredient one by one. 
[Claim 5] A phase contrast plate given in either to claims 2-4 whose ingredients and negative ingredients 
forward in said proper birefringence value are resin respectively. 

[Claim 6] A phase contrast plate given in either to claims 2-5 which are the oriented films with which said th. 
first layer and said second layer consist of resin which is negative [ said negative proper birefringence value i 
forward / the resin and negative ] respectively. 

[Claim 7] The phase contrast plate according to claim 5 or 6 with which said proper birefringence value from 
which said third layer constitutes respectively said the first layer and said second layer consists of resin whi( 
has a glass transition temperature low 5 degrees C or more to forward resin and negative resin. 
[Claim 8] A phase contrast plate given in either to claims 2-7 which are Re(450) <Re(550) <Re (650) when th 
retardation value in the wavelength of 450nm. 550nm. and 650nm is respectively set to Re (450), Re (550), an 
Re (650). 

[Claim 9] A phase contrast plate given in either to claims 1-8 whose ingredients forward in said proper 
birefringence value are norbornene system polymers, 

[Claim 10] A phase contrast plate given in either to claims 1-9 whose ingredients negative in said proper 
birefringence value are polystyrene or a polystyrene system polymer. 

[Claim 1 1] The phase contrast plate according to claim 10 said whose polystyrene system polymers are styre 
and/or a styrene derivative, and at least one sort chosen from acrylic nitril. a maleic anhydride, methyl 
methacrylate, and a butadiene of copolymers. 

[Claim 12] When the absolute value of the retardation (Re) in the wavelength of 450nm and the wavelength o1 
550nm is set to Re (450) and Re (550), respectively. A phase contrast plate given in either of claims 1-1 1 wh 
differences of the value of (Re (450)/Re (550)) of the ingredient said whose proper birefringence value is 
forward, and the value of (Re (450)/Re (550)) of the ingredient said whose proper birefringence value is negat 
are 0.03 or more. 

[Claim 13] When the absolute value of the retardation (Re) value in the wavelength of 450nm and the waveler 
of 550nm is set to Re (450) and Re (550), respectively, The value of (Re (450)/Re (550)) of the ingredient saU 
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whose proper birefringence va^^k forward, The value of (Re (450)/Re of the ingredient said whose 

proper birefringence value is neStive is not the same. And the value of (Re (450)/Re (550)) of the ingredient 
said whose proper birefringence value is forward 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
j [0001] 

[Field of the Invention] This invention relates to a reflective mold liquid crystal display at a phase contrast ph 

its manufacture approach and the circular polarization, of light plate using it. and 1 / 2 wavelength-plate list. 

More in a detail It is related with a reflective mold liquid crystal display at the circular polarization of light plai 
I and 1 / 2 wavelength-plate list which used an available phase contrast plate, its manufacture approach, and i 

for the display of various fields, such as a personal computer, an AV equipment, pocket mold information 
- communication equipment, a game and a simulation device, and a navigation system for mount. 
\ [0002] 

j [Description of the Prior Art] The quarter-wave length plate whose retardation (Re) is 1/4 of wavelength has 
j various applications, such as being used for the pickup for a reflective mold liquid crystal display and optical 
I disks, and an anti-glare film. On the other hand, Re has various applications — 1/2 wavelength plate which is 
I 1/2 of wavelength is also used for a liquid crystal projector. In various applications, as for said quarter-wave 
1 length plate and 1/2 wavelength plate, the function is wanted to fully be demonstrated to all the incident light 
a light field. As a broadband phase contrast plate which can fully demonstrate the function to the incident lig( 
of the light field whole region, what carried out the laminating of the polymer films of two sheets which have £ 
optical anisotropy which is mutually different, such as JP,5-271 18.A. JP.5-1001 14,A, JP.1 0-6881 6.A, and JP, 
90521, A. and formed them is mentioned, for example. 

[0003] However, it is necessary to form two sorts of chips cut in the direction which succeeds in an include 
angle which is mutually different to the drawing direction in the drawing birefringence film extended to the one 
direction for that manufacture, and to paste together and carry out the laminating of this chip by adhesion 
material with the conventional laminating mold phase contrast plate. Moreover, in case the chip of two sheets 
made to paste together, the degradation by the include-angle gap not only accompanying the cost rise 
accompanying adhesion material coating, chip-izing. and pasting but chip pasting etc. cannot disregard the eff 
done on the engine performance, either. Moreover, with the laminating mold phase contrast plate formed of 
pasting of a chip, the degradation by buildup of thickness may also pose a problem. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to offer the reflective 
mold liquid crystal display with which the brightness of the display using the phase contrast plate especially 
broadband lambda / 2 plate, the broadband circular polarization of light plate, and said phase contrast plate o1 
the broadband which is made in view of said many problems, and can manufacture according to a simple proc< 
and gives a uniform phase contrast property to the incident light of the light whole region has been improved. 
Moreover, this invention aims at offering the manufacture approach of a phase contrast plate that the phase 
contrast plate of the broadband which gives a uniform phase contrast property to the incident light of the ligh 
whole region can be manufactured according to a simple process. 
\ [0005] 

[Means for Solving the Problem] Said The means for solving a technical problem is as follows. Namely, <1> Wl 
i a proper birefringence value comes to contain the ingredient which is forward, and the ingredient which is 
I negative and sets respectively the retardation value in the wavelength of 450nm. 550nm. and 650nm to Re (4J 
: Re (550), and Re (650). it is the phase contrast plate characterized by being Re(450) <Re(550) <Re (650). 
j <2> It is the phase contrast plate characterized by having the first layer which a proper birefringence value 
j becomes from a forward ingredient, and the second layer which a proper birefringence value becomes from a 
i negative ingredient, and said the first layer and said second layer having a birefringence, and making the laggir 
i axis of said first layer and said second layer intersect perpendicularly mutually, and coming to carry out a 
I laminating. 
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<3> It is the phase contrast plate \^^^hich it has the first layer which a pr birefringence value becomes 
from a forward ingredient, and the second layer which a proper birefringence value becomes from a negative 
ingredient, and said the first layer and said second layer have a birefringence respectively, and the direction of 
orientation of the chain in said first layer and the direction of orientation of the chain in said second layer are 
characterized by the equal thing. 

[0006] <4> It is a phase contrast plate given in <2> which carried out the laminating of the layer which it has the 
third layer which a proper birefringence value becomes from a forward or negative ingredient, and said third layer 
shows birefringence to. and a proper birefringence value becomes from forward and a negative and forward 
ingredient one by one. or carried out the laminating of the layer which a proper birefringence value becomes from 
negative and a forward and negative ingredient one by one, or <3>. 

<5> Said proper birefringence value is a phase contrast plate given in either from <2> to <4> whose a forward 
ingredient and forward negative ingredient are resin respectively. 

<6> Said the first layer and said second layer are a phase contrast plate given in either from <2> to <5> which is 
the oriented film which consists of resin which is negative [ said negative proper birefringence value is forward / 
the resin and negative ] respectively. 

<7> Said third layer is a phase contrast plate given in <5> which said proper birefringence value which 

constitutes respectively said the first layer and said second layer becomes from the resin which has a glass 

transition temperature low 5 degrees C or more to forward resin and negative resin, or <6>. 

<8> When the retardation value in the wavelength of 450nm. 550nm. and 650nm is respectively set to Re (450), 

Re (550). and Re (650), it is a phase contrast plate given in either to claims 2-7 which are Re(450) <Re(550) <Re 

(650). 

[0007] <9> Said proper birefringence value is a phase contrast plate given in either from <1> to <8> whose a 
forward ingredient is a norbornene system polymer. 

<10> Said proper birefringence value is a phase contrast plate given in either from <1> to <9> whose a negative 
ingredient is polystyrene or a polystyrene system polymer. 

<1 1> Said polystyrene system polymer is a phase contrast plate given in <10> which is styrene and/or a styrene 
derivative, and at least one sort chosen from acrylic nitril. a maleic anhydride, methyl methacrylate. and a 
butadiene of copolymers. 

<12> When the absolute value of the retardation (Re) in the wavelength of 450nm and the wavelength of 550nm 
is set to Re (450) and Re (550). respectively. The difference of the value of (Re (450)/Re (550)) of the ingredient 
said whose proper birefringence value is forward, and the value of (Re (450)/Re (550)) of the ingredient said 
whose proper birefringence value is negative is a phase contrast plate given in either of <1> to <11> which is 
0,03 or more. 

<13> When the absolute value of the retardation (Re) value in the wavelength of 450nm and the wavelength of 
550nm is set to Re (450) and Re (550). respectively. The value of (Re (450)/Re (550)) of the ingredient said 
whose proper birefringence value is forward. The value of (Re (450)/Re (550)) of the ingredient said whose 
proper birefringence value is negative is not the same. And the value of (Re (450)/Re (550)) of the ingredient 
said whose proper birefringence value is forward When said proper birefringence value is larger than the value of 
(Re (450)/Re (550)) of the ingredient which is negative The value of Re (550) of the ingredient said whose proper 
birefringence value is forward is smaller than the value of Re (550) of the ingredient said whose proper 
birefringence value is negative. And the value of (Re (450)/Re (550)) of the ingredient said whose proper 
birefringence value is forward When said proper birefringence value is smaller than the value of (Re (450)/Re 
(550)) of the ingredient which is negative The value of Re (550) of the ingredient whose proper birefringence 
value is forward is a phase contrast plate given in either of <1> to <12> which fills one side of larger thing ** 
than the value of Re (550) of the ingredient whose proper birefringence value is negative. 
[0008] <14> A photoelasticity is a phase contrast plate given in either from <1> to <13> which is 20 or less 
Bluestar. 

<15> Retardation Re (lambda) and wavelength lambda in wavelength lambda are a phase contrast plate given in 
either from <1> to <14> which fills the following relational expression respectively in lambda= 450nm, 550nm. and 
650nm. 

0.2 <= Re (lambda)/lambda <= 0.3 <16> Retardation Re (lambda) and wavelength lambda in wavelength lambda 
are a phase contrast plate given in either from <1> to <14> which fills the following relational expression 
respectively in lambda= 450nm. 550nm. and 650nm. 

0.4 <= Re (Lambda)/Lambda <= 0.6 [0009] <17> It is 1/2 wavelength plate which comes to carry out the 
laminating of a polarizing plate and the phase contrast plate given in <16>, and is characterized by the polarizing 
plate transparency shaft of said polarizing plate and the lagging axis of said phase contrast plate coming to 
cross. 
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<18> It is the circular polari^^n of light plate which comes to carry ^^:he laminating of a polarizing plate ; 
the phase contrast plate given in <15>. and is characterized by the polarizing plate transparency shaft of saic 
polarizing plate and the lagging axis of said phase contrast plate coming to cross. 

<19> It is 1/2 wavelength plate given in <17> which said polarizing plate transparency shaft and said lagging a 
make the include angle of 60 or less degrees 30 degrees or more, and intersect. 

<20> It is a circular polarization of light plate given in <18> which said polarizing plate transparency shaft and 
said lagging axis make the include angle of 60 or less degrees 30 degrees or more, and intersect. 
<21> It is the reflective mold liquid crystal display characterized by coming to carry out the laminating of a 
reflecting plate, a liquid crystal cell, and the polarizing plate to this order, and having the phase contrast plate 
a publication between this reflecting plate and this polarizing plate at either from <1> to <16>. 
1 [0010] <22> It is the manufacture approach of a phase contrast plate of having the first layer which a proper 
i birefringence value becomes from a forward ingredient, and the second layer which a proper birefringence val 
j becomes from a negative ingredient. The manufacture approach of a phase contrast plate of having the proce 
1 which produces the layered product of the first layer to which the co-extrusion of resin forward in a proper 
^ birefringence value and the resin negative in a proper birefringence value is carried out, and which said prope 
I birefringence value becomes from forward resin, and the second layer which said proper birefringence value 
I becomes from negative resin. 

I <23> It is the manufacture approach of a phase contrast plate given in <22> which has the process which 
i extends said layered product and adjusts a retardation. 
[0011] 

[Embodiment of the Invention] (Phase contrast plate) The phase contrast plate of this invention comes to 
contain the component of others which the proper birefringence value came to contain the ingredient (for it t 
only be hereafter called "a forward ingredient") which is forward, and at least one sort of ingredients (for it tc 
only be hereafter called "a negative ingredient") which are negative, respectively, and chose suitably if neede 
Further. The both sides of the gestalt which the ingredient said whose proper birefringence value is forward, a 
the ingredient which is negative contain in the same layer, and the gestalt contained in the layer from which t 
ngredient said whose proper birefringence value is forward, and an ingredient negative in said proper 
Direfringence value differ respectively are included in the phase contrast plate of this invention. With the phaj 
contrast plate of this invention, incident light can give a phase contrast property by one layer or multilayer in 
/vhich a proper birefringence value contains forward and a negative ingredient. Since the lagging axis interseci 
Derpendicularly when the direction of molecular orientation becomes equal by drawing actuation etc. as for ar 
ngredient and a negative ingredient forward in a proper birefringence value, the retardation to discover turns 
nto a retardation as complex of a result with which the property which each has was offset, combining variou 
said forward ingredients and negative ingredients in this invention — and/or. by adjusting production conditioi 
5uch as drawing conditions, the wavelength dispersion nature of the retardation to discover is controlled and 
Tiakes it possible to offer the phase contrast plate with which Re/lambda gives an almost uniform phase 
contrast property to the incident light of the light whole region. 

.0012] First, the ingredient whose proper birefringence value used for the phase contrast plate of this inventi< 
s forward, and the ingredient which is negative are explained. 

i0013] - In ingredient-this invention whose proper birefringence value is forward, a molecule has optically 
jniaxial order, and "the ingredient whose proper birefringence value is forward" means the ingredient which h. 
:he property which shows optically uniaxial [ forward ] optically, when orientation is carried out. For example, 
:he case where said forward ingredient is resin, when light carries out incidence to the layer in which the 
nolecule took optically uniaxial orientation and was formed, the resin with which the rate of optical refraction 
said direction of orientation becomes larger than the rate of optical refraction of the direction which interseci 
jerpendicularly in said direction of orientation is said. As said forward ingredient, various things, such as resin 
cylindrical liquid crystal, and a cylindrical liquid crystal polymer, are mentioned. These may be used by the one 
sort independent and may use two or more sorts together. In this invention, resin is desirable also in these. 
0014] as said resin — an olefin system polymer (for example, polyethylene — ) Polypropylene, a norbornene 
system polymer, a cyclooiefin system polymer, etc.. A polyester system polymer (for example, polyethylene 
lerephthalate, polybutylene terephthalate, etc.), The poly arylene sulfide system polymer (for example, 
)olyphenylene sulfide etc.), A polyvinyl alcohol system polymer, a polycarbonate system polymer, a polyarylatc 
system polymer, A cellulose ester system polymer (some which are negative have said proper birefringence 
/alue). A polyether sulphone system polymer, a polysulfone system polymer, the poly allyl compound ape phor 
system polymer, polyvinyl chloride system polymers, or these plural (duality. 3 etc. yuan, etc.) copolymerizatio 
)olymers are mentioned. These may be used by the one-sort independent and may use two or more sorts 
logether. In this invention, an olefin system polymer is desirable also in these, and viewpoints, such as a light 
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transmittance property, thermal re^^phce. dimension stability, and a photoehV6ity property, to especially a 
norbornene system polymer is desirable also in an olefin system polymer. As said olefin system polymer, "APO' 
etc. made from the Japan Synthetic Rubber "art sow", Nippon Zeon "ZEONEKKUSU" and "ZEONOA", and the 
Mitsui petrochemistry is used suitably. 

[0015] Said norbornene system polymer repeats a norbornene frame, and comes to have it as a unit As the 
example JP.62-252406.A. JP.62-252407,A, JP.2-133413,A, JP.63-145324A JP.63-264626A JP. 1-2405 17. A, 
JP,57-8815,B. JP.5-39403.A. JP,5-43663A Although what was indicated by JP.5-43834,A, JP.5-70655,A. JF>,5- 
279554,A, JP.6-206985.A. JP.7-62028.A. JP.8-176411.A, JP.9-241484,A, etc. can use suitably It is not limited to 
these. Moreover, these may be used by the one-sort independent and may use two or more sorts together. 
[0016] In this invention, what has the repeat unit expressed with either the following structure expression (I) - 
(IV) also in said norbornene system polymer is desirable. 
[0017] 
[Formula 1] 



(I) 





(FT) 



.0018] A, B, C. and D express a hydrogen atom or a univalent organic radical independently respectively among 
said structure expression (I) - (IV). 

!0019] Moreover, the hydropolymerization object which hydrogenates the polymer obtained also in said 
lorbornene system polymer by carrying out the metathesis polymerization of at least one sort of the compound 
3xpressed with the following structure expression (V) or (VI). and this and the partial saturation ring compound 
/vhich can be copolymerized. and is acquired is also desirable. 
:0020] 
'Formula 2] 

oq4 - 




(Vl) 
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[0021] A. B. C, and D express a hydrogen atom or a univalent organic radical independently respectively amoi 
said structure expression. 

[0022] As weight average molecular weight of said norbornene system polymer, it is 5,000 to about 1 000 000 
8,000-200.000 are desirable. 

[0023] - In ingredient-this invention whose proper birefringence value is negative, a molecule has optically 
uniaxial order, and "the ingredient whose proper birefringence value is negative" means the ingredient which I 
the property which shows optically uniaxial [ negative ] optically, when orientation is carried out For example, 
when said negative ingredient is resin and light carries out incidence to the layer in which the molecule took 
optically uniaxial orientation and was formed, the resin with which the rate of optical refraction of said directi< 
of orientation becomes smaller than the rate of optical refraction of the direction which intersects 
perpendicularly in said direction of orientation is said As said negative ingredient, various things, such as resii 
discotheque liquid crystal, and a discotheque liquid crystal polymer, are mentioned. These may be used by the 
one-sort independent and may use two or more sorts together. In this invention, a polymer is desirable also ir 
these. 

[0024] As said polymer, polystyrene, a polystyrene system polymer (copolymer of styrene and/or a styrene 
derivative, and other monomers), a polyacrylonitrile system polymer, a polymethylmethacrylate system polyme 
cellulose ester system polymers (some which are forward have said proper birefringence value), or these plurj 
.'duality, 3 etc. yuan, etc.) copolymerization polymers are mentioned. These may be used by the one-sort 
independent and may use two or more sorts together. As said polystyrene system polymer, styrene and/or a 
styrene derivative, and at least one sort chosen from acrylic nitril, a maleic anhydride, methyl methacrylate, ai 
a butadiene of copolymers are desirable. In this invention, from a viewpoint that birefringence manifestation 
nature is high, polystyrene and a polystyrene system polymer are more desirable, at least one sort chosen als 
n these from polystyrene, a polystyrene system polymer, a polyacrylonitrile system polymer, and a 
Dolymethylmethacrylate system polymer is desirable, and especially the copolymer of styrene and/or a styren 
derivative, and a maleic anhydride is [ it is the point that thermal resistance is high, and ] desirable also in the 
:n addition, when using the phase contrast plate of this invention for optical applications (display device etc.), 
s desirable that a glass transition point uses a polymer 110 degrees C or more (preferably 120 degrees C or 
nore). 

.0025] - As for the ingredient said whose proper birefringence value is forward, and the ingredient which is 
legative, in desirable combination-this invention of a forward ingredient and a negative ingredient, it is desirab 
:o combine as an index to fulfill the conditions shown below. When the absolute value of the retardation (Re) 
/alue in the wavelength of 450nm and the wavelength of 550nm is set to Re (450) and Re (550), respectively, i 
s mentioned as what has the desirable combination (that is, one side is smaller than another side, or large) to 
vhich the value of (Re (450)/Re (550)) of said forward ingredient and the value of (Re (450)/Re (550)) of said 
legative ingredient do not become equal. The combination from which the difference of both values becomes 
).03 or more is more specifically desirable, and the combination which is 0.05 or more is more desirable. 
0026] Furthermore, when the value of (Re (450)/Re (550)) of said forward ingredient is larger than the value < 
Re (450)/Re (550)) of said negative ingredient The value of Re (550) of said forward ingredient is smaller than 
he value of Re (550) of said negative ingredient. And when the value of (Re (450)/Re (550)) of said forward 
ngredient is smaller than the value of (Re (450)/Re (550)) of said negative ingredient The combination with 
vhich one side of thing ** with the larger value of Re (550) of said forward ingredient than the value of Re (55 
if said negative ingredient is filled is desirable. 

0027] Next, desirable combination in case said forward ingredient and forward negative ingredient are resin 
espectively is explained. When the wavelength dispersion nature of a proper refractive value (deltan) uses lari 
esin as a negative ingredient, it is desirable that the wavelength dispersion nature of deltan uses small resin a 
I forward ingredient. Moreover, when the wavelength dispersion nature of a proper refractive value (deltan) usi 
mall resin as a negative ingredient, it is desirable that the wavelength dispersion nature of deltan uses large 
esin as a forward ingredient. For example, as said negative ingredient, when a proper birefringence value (deltj 
/ith a wavelength [ of 450nm ] and a wavelength of 550nm is respectively set to delta n (450) and delta n (55C 
pecifically, it is desirable [ what has the large wavelength dispersion of the proper birefringence value is 
lesirable, and ]. when using a norbornene system polymer as said forward ingredient to be chosen out of the 
esin which fills the following relational expression. 

deltan(450)/deltan(550) | >= It is more desirable to be chosen out of the resin which fills the following relatior 
xpression to 1.02 pans. 

deltan(450)/deltan(550) | >= 1.05 — although the larger one of the value of |deltan(450)/deltan(550) | is in 
ddition desirable, in the case of resin, generally, it is 2.0 or less. 
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328] More specifically, in the case o^^ymethylmethacrylate with the small iri^^ient [ said / negative ] value 
the above (Re (450)/Re (550)) etc., a polyethylene terephthalate system polymer, a polyphenylene sulfide 
stem polymer, a polycarbonate system polymer, a polyarylate system polymer, a polyether sulphone system 
lymer, a polysulfone system polymer, the poly allyl compound ape phone system polymer, a polyvinyl chloride 
stem polymer, etc. are desirable as said forward ingredient combined with this. Moreover, in the case of 
lystyrene with the large ingredient [ said / negative ] value of the above (Re (450)/Re (550)), a polystyrene 
stem polymer, etc., as said forward ingredient combined with this, an olefin system polymer and cycloolefin 
stem polymers (for example, polyethylene, polypropylene, a norbornene system polymer, etc.), a cellulose ester 
stem polymer, etc. are desirable. Especially combination with a norbornene system polymer is desirable also in 
olefin system polymer as polystyrene and/or a polystyrene system polymer, and a forward ingredient as an 
xedient negative also in inside. 

)29] - Other components - As a component of said others, unless the effectiveness of this invention is 
jred. there is especially no limit, and it can be suitably chosen according to the object, for example, a 
mpatibilizer etc. is mentioned suitably. In the phase contrast plate which has a layer containing the mixture of 
d forward ingredient and a negative ingredient, said compatibilizer can be suitably used, when said mixture 
)duces phase separation, and it can make good the mixed state of the ingredient said whose proper 
efringence value is forward, and the ingredient which is negative by using this compatibilizer. 
)30] Hereafter, the gestalt of operation of the phase contrast plate of this invention is explained. The film or 
3et with which a proper birefringence value consists of a polymer blend of forward resin and negative resin as 
gestalt of 1 operation of the phase contrast plate of this invention is mentioned. When the retardation value in 
5 wavelength of 450nm of said film or a sheet. 550nm. and 650nm is respectively set to Re (450), Re (550), and 
(650). the relation of Re(450) <Re(550) <Re (650) is materialized. 

)31] The phase contrast plate of this operation gestalt can be manufactured by various approaches. For 
ample, according to said index, a forward ingredient and a negative ingredient are chosen suitably, a 
Tipounding ratio is determined, said compatibilizer etc. is added if needed, and these are blended. And after 
it. this compound is dissolved in the organic solvent of arbitration, and coating liquid is prepared, and by 
flying this coating liquid on a base material (or temporary base material), and drying, it can membrane- 
mation-ize and can manufacture (the solution producing-film method), or said compound — pelletizing — 
Iting extrusion — it can membrane-formationHze and can also manufacture (extrusion method). 
132] It can consider as the phase contrast plate which is satisfied with the film produced by said approach of 
s relation of Re(450) <Re(550) <Re (650) by performing drawing processing. Although vertical uniaxial 
etching extended to a mechanical flow direction, horizontal uniaxial stretching (for example, tenter drawing 
;.) extended in the direction which intersects perpendicularly with a mechanical flow direction are suitably 
ntioned as said drawing, you may be biaxial stretching as long as it is [ some ]. About the detail of adjustment 
the retardation by drawing, it is the same as that of the adjustment approach of the retardation in the phase 
itrast plate of a laminated structure mentioned later. In addition, when the phase contrast plate of the shape 
the shape of a film produced by the above-mentioned approach and a sheet shows the retardation of the 
ge of desired, it can already use it as it is, without performing drawing processing. 

•33] When presenting the application of a circular polarization of light plate (lambda/4 plate) with the phase 
itrast plate of this operation gestalt In the large range to the wavelength of 450nm - 650nm, it sets to the 
/elength of 450nm, 550nm, and 650nm at least. The values of ((Retardation Re) / wavelength) being 0.2-0.3 
I the value of the retardation (Re) in the wavelength of 550nm if it puts in another way are 1 lOnm - 165nm, 
I it is required to have the die length of wavelength and forward correlation. More preferably, in the 
/elength of 450nm. 550nm, and 650nm, the values of ((Retardation Re) / wavelength) are 0.23-0.27 at least, 
I it is 0.24-0.26 still more preferably. 

34] Moreover, when presenting the application of lambda/2 plate with the phase contrast plate of this 
sration gestalt In the large range to the wavelength of 450nm - 650nm. it sets to the wavelength of 450nm, 
)nm, and 650nm at least. The values of ((Retardation Re) / wavelength) being 0.40-0.60 and the value of the 
ardation (Re) in the wavelength of 550nm if it puts in another way are 220nm - 330nm. and it is required to 
e the die length of wavelength and forward correlation. More preferably, in the wavelength of 450nm. 550nm, 
I 650nm. the values of ((Retardation Re) / wavelength) are 0.46—0.54 at least, and it is 0.48—0.52 still more 
ferably. 

35] With the phase contrast plate of this operation gestalt. as for the layer which consists of mixture (it is a 
/mer blend when an ingredient is resin) of said forward ingredient and said negative ingredient, the molecular 
;ntation of each ingredient is the same direction. If the molecular orientation of said forward ingredient and a 
.ative ingredient is made in agreement, a lagging axis can intersect perpendicularly naturally, the wavelength 
)ersion of the retardation which each ingredient shows independently can be mitigated mutually, and the 
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phase contrast plate which an almost uniform phase contrast p^^ky can be offered to the incident li. 
of the light whole region. Therefore, on the occasion of production, its laminating process is unnecessary anc 
can form the phase contrast plate of this Invention in low cost for a single raw material while it can give a 
uniform phase contrast property to the light of a broadband (light region). 

[0036] Other operation gestalten of the phase contrast plate of this invention are shown in drawing 1 . The 
phase contrast plate 10 is the configuration that the laminating of the layer 12 which a proper birefringence 
value becomes from forward resin, and the layer 14 which a proper birefringence value becomes from negativ 
resin was carried out Layers 12 and 14 have a birefringence, make the lagging axis intersect perpendicularly 
mutually, and the laminating is carried out. That is, the direction of orientation of the molecule of said forwan 
resin contained in a layer 12 and the direction of orientation of said negative resin contained in a layer 14 arc 
agreement. Since the retardation of the phase contrast plate 10 serves as the sum of each retardation of a I. 
12 and a layer 14. by making a lagging axis intersect perpendiculariy mutually and carrying out the laminating 
layer 12 and the layer 14. the retardation by the side of the short wavelength of the phase contrast plate 10 
small, and can enlarge the retardation by the side of long wavelength. Consequently, the ratios Re 
(lambdaVlambda of the Retardation Re (lambda) and wavelength in the wavelength lambda of the phase conti 
plate 10 can be mostly made regularity in the light whole region. 

[0037] When the value of the retardation (Re) in the wavelength of 450nm, 550nm, and 650nm is respectively 
to Re (450). Re (550). and Re (650). as for the phase contrast plate of this operation gestalt, it is desirable th 
these fill the following formula. 
Re(450) < Re(550) <Re(650) 

In order to fill said relational expression, the wavelength dispersion of the proper refractive value chooses a 
small ingredient as resin forward in a proper birefringence value, and a proper birefringence value as negative 
resin The wavelength dispersion of the proper birefringence value chooses and combines a large ingredient. A 
proper birefringence value as forward resin It is desirable for the wavelength dispersion of the proper 
birefringence value to choose a large ingredient, and for the wavelength dispersion of the proper birefringence 
value to choose a small ingredient as resin negative in a proper birefringence value, and to combine. It is as 
having mentioned above about the example of the desirable combination of an ingredient. 
[0038] When presenting the application of a circular polarization of light plate (lambda/4 plate) with the phase 
contrast plate of this operation gestalt. it is the large range to the wavelength of 450nm - 650nm, and it is 
desirable in the wavelength of 450nm. 550nm, and 650nm that the values of ((Retardation Re) / wavelength) e 
0.2-0.3 at least. More preferably, in the wavelength of 450nm. 550nm, and 650nm, the values of ((Retardation 
Re) / wavelength) are 0.23-0.27 at least, and it is 0.24-0.26 still more preferably. Moreover, when presenting 1 
application of lambda/2 plate with the phase contrast plate of this operation gestalt. it is the large range to t\ 
wavelength of 450nm - 650nm, and it is desirable in the wavelength of 450nm, 550nm, and 650nm that the val 
of ((Retardation Re) / wavelength) are 0.40-0.60 at least. More preferably, in the wavelength of 450nm, 550nn 
and 650nm. the values of ((Retardation Re) / wavelength) are 0.46-0.54 at least, and it is 0.48-0.52 still more 
preferably. In the gestalt of this operation, drawing conditions, such as drawing temperature and a rate of a 
drawing, etc. can adjust said wavelength dispersion. 

[0039] Although this operation gestalt showed the phase contrast plate of the structure of having respectivel 
one layer of layers which a proper birefringence value becomes from forward or negative resin, the phase 
contrast plate of this invention may be the structure of it not being limited to this but having the third and foi 
layers. By forming the third and fourth layers, since the physical characteristic of a phase contrast plate is 
improved, it is desirable. It is desirable to have the third layer which has a birefringence so that the cross 
section of a phase contrast plate may have symmetric property especially. When said third layer consists of 
resin forward in a proper birefringence value, the mode which carried out the laminating of the layer which a 
proper birefringence value becomes from forward and negative and forward resin one by one is desirable. Whe 
said third layer consists of resin negative in a proper birefringence value, the mode which carried out the 
laminating of the layer which a proper birefringence value becomes from negative and forward and negative re 
one by one is desirable. Moreover, in the mode of a three-tiered structure, it is desirable that make a mutual 
lagging axis in agreement and the laminating is carried out about the layer which consists of resin whose sign 
a proper birefringence value corresponded. Furthermore, as for the resin whose sign of a proper birefringence 
value corresponded, it is desirable that it is the same ingredient. 

[0040] Moreover, the layer (it may be hereafter called a "glue line") which raises the adhesive property of bot 
layers between the layer which said proper birefringence value becomes from forward resin, and the layer whi( 
a proper birefringence value becomes from negative resin may be arranged. An ingredient with the both sides 
and compatibility of resin forward in said proper birefringence value and negative resin may be used for this 
layer. For example, said proper birefringence value uses a norbornene system polymer as forward resin. When 
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polystyrene (or polystyrene systen^^^nner) is used as negative resin, and s^^^lue line It is desirable that it is 
the layer which has the component or either an olefin systenn polymer and polystyrene (or styrene system 
polymer), and is the layer which a glass transition point becomes from a polymer low 5 degrees C or less 
(preferably 10 degrees C or less) as compared with the glass transition point of said forward resin and negative 
resin. However, it is not limited to this. In addition, the smaller one of the product of the birefringence of said 
glue line and thickness is desirable. 

[0041] The phase contrast plate of this operation gestalt can be manufactured by various approaches. For 
example, the coating liquid which dissolved said forward resin and said negative resin in the solvent, respectively 
is prepared respectively, and sequential spreading (or simultaneous superposition spreading) of this coating liquid 
is carried out on a base material (or temporary base material), and by drying after that, it can film-production-ize 
and can produce. Moreover, it is also producible using a co-extrusion. If it manufactures by the manufacture 
approach of this invention of having used the co-extrusion explained below especially, while being able to 
simplify a production process, since a manufacturing cost is mitigable, it is desirable. 

[0042] Resin (it may only say hereafter, "it is just resin") forward [ approach / of the phase contrast plate of 
this invention / manufacture ] in a proper birefringence value, and resin negative in a proper birefringence value 
(It may only be hereafter called "negative resin") It has the process which carries out a co-extrusion, carries 
out the laminating of the 1 st layer which said proper birefh'ngence value becomes from forward resin, and the 
2nd layer which said proper birefringence value becomes from negative resin, and produces a layered product. 
When this layered product shows the desired retardation mentioned above, said layered product can be used as 
a phase contrast plate as it is. When said layered product does not show a desired retardation, further, said 
layered product can be extended and the process which adjusts a retardation can be attached. 
[0043] At the process which forms said layered product, for example, forward resin and negative resin are stored 
respectively, are heated and pressurized in an extruder, and it considers as a floating condition respectively, and 
it is respectively extruded continuously from a die and it is made a layered product. Then, this layered product 
may be made to insert in the nip section of a nip roll continuously, and may be stuck to it by pressure, in 
addition, the voice which has said third layer — when producing a phase contrast plate [ like ], in the process 
which forms said layered product, into an extruder, the forward or negative resin which constitutes said third 
layer is stored, and the layered product of a three-tiered structure is formed by the co-extrusion. For example, 
when producing the phase contrast plate of the mode which has a layer for improving the adhesive property of 
the layer of said both sides between the layer which consists of forward resin, and the layer which consists of 
negative resin In the process which forms said layered product, the resin for raising an adhesive property is 
extruded, it stores in a plane separately, and the layered product of a configuration of having arranged the layer 
for raising said adhesive property is formed by the co-extrusion between the layer which consists of forward 
resin, and the layer which consists of negative resin. Moreover, the layered product of five layer systems which 
establish two or more passage in from the place which stores the resin in an extruder before the die of 
extrusion, for example, consist of forward resin / third resin for layers / negative resin / the third resin for 
layers / three sorts of resin of the configuration of forward resin can be formed. 

[0044] The process which is added by request and which extends said layered product and adjusts a retardation 
can be carried out using various drawing machines. For example, since vertical uniaxial stretching extended to a 
mechanical flow direction, the tenter drawing extended in the direction which intersects perpendiculariy with a 
mechanical flow direction can use suitably and also it is thickness directional control, it is also possible to give 
NI axial. Here, when the minimum glass transition temperature of the basic material (forward resin and negative 
resin) which constitutes a layer is set to Tgmin, as for drawing temperature, it is desirable to set it as ** 
vTgmin-20) - (Tgmin) **. 

[0045] In order to fulfill the property of Re(450) <Re(550) <Re (650). a proper birefringence value can control by 
adjusting a weight ratio, drawing temperature, draw magnification, etc. about negative resin and forward resin. For 
example, the example of the adjustment approach in case a proper birefringence value uses a norbornene 
system polymer as forward resin and a proper birefringence value uses polystyrene as negative resin is shown. 
Melting softening temperature of polystyrene and a norbornene system polymer is respectively set to Ts and Tn. 
Since it is Ts<Tn, when the layered product of the layer which consists of a norbornene system polymer, and the 
ayer which consists of polystyrene is extended at the temperature near Tn, orientation relaxation of a 
Dolystyrene molecule is quick, orientation of the molecule of the layer which consists of polystyrene is hardly 
::arried out, and the layer which consists of polystyrene does not have a birefringence. Consequently, the 
aminated film which carried out the laminating of the layer which consists of a norbornene system polymer, and 
the layer which consists of polystyrene becomes almost equal to the wavelength dispersion which the layer 
/vhich consists of a norbornene system polymer shows. It comes to carry out orientation of the polystyrene 
Tiolecule, and the layer which consists of polystyrene comes to have a birefringence as drawing temperature is 
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made low. Since the retard^^ of the layer which consists of polyst^^^ is negative, the forward retardatio 
: which the layer which consists of a norbornene system polymer has decreases. A short wavelength side carr 

out retardation reduction of the reduction rate of a retardation greatly for the wavelength dispersion of 
i polystyrene, and the property of Re(450) <Re(550) <Re (650) is acquired as a result. By controlling drawing 

temperature, it crosses throughout light wavelength, and Re (lambdaVlambda can be set constant, and it can 

migrate to a broadband, and can consider as the phase contrast plate in which a uniform phase contrast 
; property is shown. Moreover, broadband quarter-wave length and 1/2 wave of property can be acquired by di 

magnification adjustment. 

[0046] In case the phase contrast plate which has said glue line is formed between the layer which consists < 
forward resin, and the layer which consists of negative resin, it is more desirable than said drawing temperatu 
to use the resin which has low-temperature melting softening temperature as resin which constitutes said gli 
line, that a glass transition point uses low resin specifically uses the resin which is desirable and has a glass 
transition temperature low 5 degrees C or more to resin forward in said proper birefringence value, and resin 
negative in said proper birefringence value — more — desirable — further — desirable . It is 20 degrees C oi 
more. 

[0047] With this operation gestalt. by making a lagging axis intersect perpendicularly and carrying out the 
laminating of the two layers which a proper birefringence value becomes from forward and negative resin, eac 
class mitigates mutually the wavelength dispersion of the retardation shown independently, and makes it poss 
to offer the phase contrast plate which gives an almost uniform phase contrast property to the incident light 
the light whole region. Moreover, that what is necessary is just to make the drawing direction of each class in 
agreement, in order to make a lagging axis intersect perpendicularly and to carry out a laminating about two 
layers which a proper birefringence value becomes from forward and negative resin, in order to make it in 
agreement [ dare ], processes, such as cutting down a chip, can be skipped. Namely, since the phase contrasi 
plate of this invention is the layered product of the layer using two sorts of resin whose proper birefringence 
values are opposite signs respectively By using the co-extrusion which the two-layer lagging axis could be m; 
to intersect perpendicularly inevitably, for example, was mentioned above, if the two-layer drawing direction i^ 
made in agreement Manufacture by the simple process is attained without passing through actuation of delica 
and complicated include-angle doubling at the time of chip cutoff of the oriented film which was required for 
production of the conventional laminating mold phase contrast plate, and chip pasting etc. That is, although th 
phase contrast plate of this operation gestalt is a layered product by using a co-extrusion etc. on the occasic 
of production while being able to give a uniform phase contrast property to the light of a broadband (light regi. 
it can be formed in low cost according to a simple process. Moreover, the gestalt of this operation is desirable 
the point that it is not necessary to take the compatibility of an ingredient into consideration in case an 
ingredient is chosen, and the width of face of selection of an ingredient spreads. For example, selection of the 
ingredient in consideration of a glass transition point is attained. Moreover, the cost of extrusion equipment is 
advantageous also in respect of being cheap etc.. and is the optimal mode. 

[0048] The phase contrast plate of this invention (the both sides of monolayer structure and a laminated 
structure are included.) the following — being the same — by adjusting Re (lambda)/lambda, it can consider a 
broadband quarter-wave length plate, is used as a display of various fields, such as a personal computer, an A 
equipment, pocket mold information communication equipment, a game and a simulation device, and a navigati- 
system for mount, and is available to a reflective mold liquid crystal display. Moreover, by adjusting Re 
(lambda)/lambda. the phase contrast plate of this invention can be used as broadband 1 / 2 wavelength plate, 
and is available to PBS for projectors etc. 

[0049] It is desirable that the rate of a photoelasticity is 20 or less Bluestar. as for the phase contrast plate c 
this invention, it is more desirable that they are 10 or less Bluestar. and it is still more desirable that they are 
or less Bluestar. Generally, in case a phase contrast plate is used for the member of a display device etc.. it is 
pasted together with other members (for example, polarizing plate). There is a bias in the stress applied in the 
case of pasting, and bigger stress is applied in an edge as compared with a center section. Consequently, a 
difference arises in a retardation, the optical omission of the edge is carried out whitely, and a display propert; 
may be reduced in a display device. Also when the rate of a photoelasticity of a phase contrast plate is in saic 
within the limits and there is a bias of stress in the case of pasting, it can control that a difference arises in a 
retardation selectively, and is more useful as members, such as a display device. 

[0050] Next, the circular polarization of light plate and lambda/2 plate using the phase contrast plate of this 
invention are explained. In addition, the phase contrast plate of the operation gestalt of the both sides of 
monolayer structure and a laminated structure is included in the phase contrast plate of this invention with 
which the following applications are presented. 

(A circular polarization of light plate and lambda/2 plate) The circular polarization of light plate of this inventioi 
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comes to carry out the laminating (^^olarizing plate and the phase contras^^:e of said this invention. In the 
large range to the wavelength of 450nm - 650nm. said phase contrast plates are 0.23-0.27 in said three waves in 
the wavelength of 450nm. 550nm, and 650nm preferably [ that the values of ((Retardation Re) / wavelength) are 
0.2-0.3 ]. and more preferably at least, and are 0.24-0.26 in said three waves at least still more preferably. 
Moreover, lambda/2 plate of this invention comes to carry out the laminating of a polarizing plate and the phase 
contrast plate of said this invention. In the large range to the wavelength of 450nm - 650nm. said phase contrast 
plates are 0.46-0.54 in said three waves in the wavelength of 450nm. 550nm, and 650nm preferably [ that the 
values of ((Retardation Re) / wavelength) are 0.40-0.60 ], and more preferably at least, and are 0.48--0.52 in said 
three waves at least still more preferably. 

[0051] - Polarizing plate - As said polarizing plate, there is especially no limit, and a well-known thing can be 
used suitably conventionally, for example, an iodine system polarizing plate, the color system polarizing plate 
using dichromatic dye, a polyene system polarizing plate, etc. are mentioned suitably. Among these polarizing 
plates, generally said iodine system polarizing plate and said color system polarizing plate extend a polyvinyl 
alcohol system film, and can manufacture it by adsorbing iodine or dichromatic dye at this. In this case, the 
polarization shaft of this polarizing plate serves as a direction vertical to the drawing direction of a film. 
[0052] Said polarizing plate may have the protective layer. As for said protective layer, it is desirable that the 
optical isotropy consists of a high ingredient, and SERUROSUESUERU, especially its triacetyl cellulose are 
desirable as such an ingredient, for example. 
[0053] 
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drawing 1 
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e (4 5 0) SO'Re (5 50) tl^fct^ , WIBHW 
^®tfrffl?:)^iEr^'E>«r4<7:) (Re (4 5 0) /Re (5 
5 0) ) cDffli. HyffililW«IS«ffi;:>^mr*>^1vrf4<0 
(Re (450) /Re (550)) <Dffl<b*i|pI-r^c 

<. i)^-:>m^mmwm^mi^^^x^^^m(D (Re (4 

5 0 ) /R e (5 5 0) ) COffljO^ BuiEHWS^iirffijJ^^ 
20 Mr'*>-2>W»4<D (Re (4 50) /Re (550) )<0 

^(OKe (55 0) comtimimmwmmii^'^x;^^ 

ftSORe (5 5 0) <Dfiict*3fc/h$l>Ci. RO^, 

mmmwmmii^jLx^hm^<D (Re ( 4 5 o ) / 
Re (5 5 0) ) (omt^, mtmmwmm^^x^^ 

tt^OO (Re (450) /Re (550) ) ©ffllJrOfc 

/h^t^i^ti. mmmmmmifiiLxh^nnoRe (5 

5 0 ) <DmiimmmM1Sxmi)^%X^^i^1^(OR e ( 5 5 
0) <DfficJ:0 4>:A:#i^c<i:. 

iK) A = 450nin, 5 5 0nm. 6 

0.2 ^ Re(A)/A ^ 0.3 
[il^iil 6 3 «c;gA6c4dC:f5U^-f=-i^3>Re 
40 (A ) iiSSA iii&i. A = 450nm. 5 50nm, 6 
5 0nmk:fcL^r. TiHK^^^?il/cf If 5}tJi 1 

1 4j^x(Di.^rm^(^im<Dmm^o 

0. 4 ^ Re (A) /A £ 0.6 

[11^31 1 7 3 m^^t . 1 6 (^a^Micomm 

m>^m 1 8 3 m^w.t . m^m i 5 (,cim<omm 
50 {jffi^^cDiitBffiiJ&^is^ur/jc.sct^j^ai'r^R 



3 

>^g)!aif '5xfi^wr'Sif3}53i2 2 &cgaig©{itBiis 

[0 00 1] 
[0002] 

m^(DWm] iy^-7'-iy3> (Re) 1 / 

^^offl^^w*r^„ — Re7:^5^g^Jlcol/2r 
m^omm^^r^. Bine 1/4 •a?ss4t$<tc;^i/ 

^(.c^mLm^iu^mmm^tLxftt. m^i^t. 

¥5-2711 S^{^n. i©^¥5 - 1 0 0 1 1 

j^r^w 1 0-6 8 8 1 B^'i^n. 10-90 

52 m^J^nm. fflSCC^>^j:^7fe^M:^tt^WT'52te 
<D/i< V - 7 ^ U r Jf^^ U /c ^ cOT&^^lf 6 ti 

[0 00 3 1 micommm&mmmx^t. ^<o 
m^Ui^icMLxi^mcmA^^^&4:^r:^\^(,ci7 y h 



(3) »r^200 2-402 5 8 

(0004 } 

xm^t>cnoxi^-rj:mmn^^^^^j2:^m<omE 

20 [0005] 

< 1 > @WffiS»rfiiJ&SJEr*^)tt^4<!:f['C^I5^5«f4<b 
^^WL/TJ^jrO. ^;g4 5 0nm. 550nmfc<fcO'6 
5 0 nmtc*jC:f ^U^-f"— >3><ii^§^Re (4 5 
0 ) . Re (550) ^J;:V^R e (650) <!: L/ci 
Re (450) <Re (550) <Re (650) 

<3> @W1i®W^fii75^iEcDW4?5^e3^j:'5>^--(D©<t, 

40 [ooo6]<4> mmmm^mi)^]Et tatnow^^ 

^^m^^x^^< 2>i>^h<4> 35r<Dtr^-rn7&HcfBtK 
<oiiLmmmx^i>. 

<6> miim-<om^j;:a^wi^mr.<omi!fi^^ . mt^ 
50 @wffis««i30iE-c*s<HfliRo'Mr*>s«Jfl&75^6ik^ 




<7> mtmR<omf)K miEm—comRc/mMmiKo 

<8> iSS4 50niii, 5 5 0 n miScfcC/e 5 0 n m 
l:Ci6ii^\y^-^-U^:ym^^'J^e (4 50). R 
e (5 5 0 ) 4cJ<i:0'Re (65 0) tUctt. Re lO 
(4 50) <Re (550) <Re (650) -C^^lg 

[ 0 0 0 7 ] < 9 > iafE@WjSS»Tfa>!^^iECD«l4*^ 

< 1 0 > m;ieawS®«li7&m<o«*4/>^ ;^ ^ u > 
<i i> Bfjis^i<'Jx^u>3^.i<';-7--:^>sx^u>Rc/ 

< 1 2> ig:g4 5 0 nm*5j:0'ifi^g5 5 0 nmCCfct-t 
-2>U^-f'-t>'3> (Re) a>*fe>(*fii^^4a-enRe 
(4 5 0) fccfci^fRe (5 50) <bb/c<b^. BJIEBW 

ffl;StfrfflJ^^^iE-C^^W40 (R e (4 50) XRe (5 
50) ) Offii. g«iBSIWSSS(ii7&imT^>^Wf4<0 
(Re (450) /Re (550)) <r>mt(OmK 
0. 0 3J^±r*<b< 1 >tf>h< 1 1 ><DC^m7!PtCfS 30 

<1 3> 'S:g4 5 0nm. igg5 5 0 n mCCfct?^ U 

^?-f^-->'3> (Re) fflC7)*g>(tfii^-?-n^tlRe (4 
50) SLt>'Re (5 5 0) tlyfct^ . m^EmmW^^ 
m^JLX;^^^m(0 (Re (450) /Re (55 

0) xomt. miEmmmm^mtm-c^iynno (r 

e (450) /Re (550) ) Ofil i:0^f5]-r^cC < . 

tf>-:>miEmmmi^^mt^iE'c^^mA<D c r e (45 
0 ) /R e (5 50) ) (omtiK mtEmmmfmim^n 

r^5W*4CD (Re (4 5 0) /Re (5 5 0) ) (^M 40 

©Re (5 50) <o{mm^Emmmmvxmtfi%x$>^u 

WCORe (5 5 0) OffiJcOfe^h^l^Ci. RO\ HolB 

wmmm^mii^^Exh (Re (450 /Re 
(5 5 0) ) <Dmii\ mtEmmwmnmi^^nxihhm^ 

©(Re (450) /Re (5 50)) <DfiiJ:»3 
c^i^U, [§W^I3JiTfii3?^^iET'ab'5>^t*4©R e (5 5 
0) <Offl3&i@Wfi)SJiTfii*5:^r^>-2)f?t*4©Re (5 5 
0) Olii<l:0 4>;^#tr^C<b. <D-:^^i^/cr < 1 >7!>^6 

< 1 2 xoi^-rnji^HciBtgcotttB^ffiT-^^^. 50 




^^2 002-4 025 8 
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[ 0 0 0 8 ) < 1 4 > itmtii^2 0 ^/-JU-X -VXT 

<15> ?ftgA^i3C:f-5>U5?-f'-5^3>Re (A) 
iiRgAid^. A = 4 50nm. 550nm. 650n 
ra(Cidi^r. ^S*?. TidI5g<SS^iS/cT< 1 >i)^h< 1 

0.2 ^ R e ( A) /A S 0.3 

<16> ?^gA5Cfc&:t^U^-f'-S^3>Re (A) 
tm^Xti)^. A = 4 50nm. 5 5 0nin, 6 50n 

0.4 ^ R e ( A ) /A ^ 0.6 
[0009] < 1 7 > (gjtSi . < 1 6 >CCiatt©{4 

*l/2?«gfi-C4>^. 

< 1 8> iiT^tsi. < 1 b>(.ciEM(ommw.t^m 
(ommiti)^^tm:\.xtj::^ct^^WLtr^\^m%mx 

< 1 9 > i mFiailtil* ti)^3 0 St^ 

±6 0SJ;:^T<DAS^^cu-c?£muri>s< i 7 >K:fE 

$J;<Dl/2ffigSr^>^„ 

< 2 0 > miEM^mmMm t mimtm ti)^3o gi^ 

±6 0S.\UTOn&^tj:0Xi^^LX{,^^< 1 8 >CCfB 
<2 1> j^S^tS, ^Se^-feJl'SO'iiTt^^CcDllCcmil 

[ 0 0 1 0 ] < 2 2 > mmmmvTmi)^jE<o*mi)^htj: 
mt^^t^mm^(omm:^rix$>'^x. m^WM^ 
w\tEwmwm^m'^\E(om%t^hUhn-(omtm 

<2 3> miiefi^i*^5i#t. u3?-r-i/a>^IS 
[0011] 

(oworSu9f^^m\^xuh. ^mmmm.w^\t.. bit 



(5) 

7 

[0013] -mmmmtfrm^^iEv^^^m- 

[0 0 1 4 ] Buia^fliiur^. :*-u:7^>3^7j<»;-7- 30 



^$1532 0 02-4 0 25 8 

s 

r A p o J mmmt^mm 5 n 

iU-Cii. 4#ggHS6 2 -2 52 4 06^-i:^#g. 1$P^aS6 
2-2 5 24 0 7^i5>«, iRFBg^2 - 1 3 34 1 3-^^ 
mm^6 3 - 1 4 5 3 24 -^£^#fi. ^^BS6 3-2 

6 4 6 2 6^^i*S, 1 -2 40 5 1 7 # 
^i:^ffg5 7-88 1 S^^^. ?$^^5 -3 940 3-^^ 
$R, f#pg^5-4 3 6 6 3^^n. #53^5 -4 3 8 3 
4^^«. 4#§3^5 - 7 0 6 5 5^^^. if#gg^5 - 2 

7 9 5 5 4-^&$S. 1$e3¥6 - 2 0 6 9 8 5-^^?R. # 
P§¥7-6 20 2 8-^^i^, ^P^^8-l 7 64 1 1-^ 
^$B. *$§a¥9 - 2 4 1 4 8 4-^i>«^6Ciatg$n/c^ 

2mtiit^mmLxh^^.K 

[0016] *^H^6c*5i»Tli. HyiB-^JW^^^i/^^^Ji^ 
•;^-(7)tt»r4>. TIBtai^^ ( 1 ) - (IV) Oi.^'Ttii}^ 

xm^ti^m^jELmiiL^m'ri>h(Di)m^L\.^. 

[0017] 

lit I ] 




(I) 



[0018] Hirge«i§^ ( I ) (IV) 4^, A. B, c 

[0 0 19] tfc, mMEy^i^^^Ji^^m^-o^-o^^x 
i>, rtmm^ (v) s/c«(vi) r^sti-sit^igj© 



(6) 



2002-40258 



10 



[002 0] 

[(b2] 

.A 



10 



[002 2 ] mfie^ Ji/:*^ju4^>.^^'j -^-(ommw-i^^ 

IhBtLX^t. 5. 0 00--1. 00 0. ooo^r 
*)0. 8. 000-2 00. 0 0 0/J^WS 
[0023] -@W1fi®«rfii3&SM'C*^m4- 20 

[0 0 2 4 ] Bf^ia^'J-7-<!:L.r(i, :1<'J;^^U>. 



1 1 0 'CUli (ct U < 1 2 0-CtLb) 
[002 5] -iE<D«*4<l::©<D«t4icr)fiF$ 

5 0 nmCC*sWSU^'-x-v/3> (Re) fiicr)*fi*Hii 
€:^n^nRe (4 5 0) SO^R e (5 5 0) iL/ci 

BUidiEC^)t.mcD (Re (450) /Re (55 
0) ) ©ffii. giriBmcDt**4cr) (Re (4 5 0) /Re 

(5 5 0) ) (^fiicb75^IPU</j:6:^j:i^ (gp^. -:^3:>^ffe 

:^cfc«3^/h5c^;«)^X«A^o) iffl^^;!>^$t$ ut^^oi 

GTW^n^o <k<3:^(*e«3CC«, Mfii<0^3&^, 0. 0 
3t(±<!:A.C-2>M^'lf*^W*L<. 0. 0 5«±-C*^iffi 

[0026] MKls BUifiiEOWWO (Re (450)/ 

Re (5 50) ) (J>m^. miZ%(OnWO (Re (45 
0) /Re (5 5 0) ) <Dffl<i:*3 4>7^;^C^iir«. MB 
iE0«*40R e (550) <D{B />5ByS2©0«*40 R e 
(5 5 0) cofii^«9 4>/jN$i^c<t. mjg2iEOt;f*4 
a)(Re (450) /Re (550) ) (Omt^. BtTid:^ 
Oj*)^^^ (Re (450) /Re (550) ) <D«i<fc 0 
^>/h5t^<*:^(3:. grffSiEOttf^CDRe (5 5 0) Offij^^ 
mfiB&©1vtl40Re ( 5 5 0 ) (DffiJ: 0 ^;^^(.^c 

[ 0 0 2 7 ] ;X(c. W\tz^L<mPti6^u%<J:>nP,ti^^^ 

w^jfl^fs (An) (jym.^m^t^'K^^mm^^(omA 

©^/rfii (An) (Z)i^S^^^*^/h$i^tl*fli^:Mcot/f3|f4ch 
CTi^^'r^ii'^ta:. iEcr)t^l4iL/r«An<Z)zgS5^» 

^?&S:^*l^4>(D:*i|??^L< . :af*fltjcc«. ?gf:g4 50n 
ra*JJ:0'ig:S5 5 0 n mCDaWffi/SJrfii ( A n ) § 
/7. An (450) feJ:0'An (55 0) <bL//c<b^. 

lAn(450)/An(550)l ^ 1.02 

lAn(450)/An(550)l ^ 1.05 
1^, I An (4 5 0) /An (5 5 0) I (r>mt'K^\.^ 
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[ 0 0 2 8 ) cfc omftfi^icij. mmcoumK Huie 

(Re (450) /Re (550)) (Dii>&^/h3 1*^* 'J 

aa (Re (450) /Re (550)) (0&i)^i^^i.^t^ 
t^^i^^m^^JEO^ntox^t. toy ^^m^^'j-^ 

[0 02 9} --e-of&co^^- 

mnt, mif 2iEotvf f4 1 n <om^ t (Dm.^m^-^^-r ^ 

im^^m^hct(^c^-yx. mtm^nrnm^mfi^iLx 
hi>mAt%x^^^mt(om.^m^^mt^^i>c t 

[0 0 3 0 ] wf. ^^m(Dmm^(Dnm<ow^m.^Wi 
mr^. :$^m^<D{mm:^(o-mmmmt\^x\t. m 

;l/A$/c«^- h(Dig:^4 5 0 nm, 5 5 0 n m:tecf:(y^ 
BSOnm^ijttf^U^-f'-i^gXii^^/zRe (4 
50) . Re (5 5 0) *s,=fcO'R e (6 5 0) tLfct 
Re (450) <Re (550) <Re (650) 

om^tmtLLxi.^^^ 

[003 1 ] :^mm'^m^o:>mmmt. m^o-nmxm 
m-r^ctib^x^h. m^it. mnEmm^m-ox. ie<d 
trntncom^t^m-^mviu. i^^tt^y^^L. ^^^^ 
yzitcxm^mmtmm^mmi^. cn^^E^r-s, 

uxm^'^^mmL. i^^fS^^f^i* (^/cijfs^^ 
m ±u:m^L^m'$'^c^icj:Kif3Lmituxm&t^ 
cti)^x^^ mmmmm) . «>^t4i. fuiege^JS: 
^ly yVitoxmuma^u. f^mitoxmm'r^cti:> 

[0032 } mm:fjm^cj:0{m^tifcy ^ ;UA^tc. 
mmm^m-cticj:^. Re (450) <Re (5 
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50)<Re(650) (Dim^^ms^T ^mm^t^ 
^ci7>ir^€>e m^mwtLxit, m^^mnyji^i-c 

10 <DiBSc^)u^-x-e>3>^^'rii^«. m^^WkH^ 

[0033] ^mmmB(D&mmm^\^mycW, ( a/4 

S) tOfflja^fi^t-'&li^ti. i«^g450nm-'650n 
m*-C(Dj2;i»igia-C. ^i>^C< <!:^>jft:g4 5 0 nm. 5 5 
0 n ^l>RC^'6 5 0 n mtC*5C^r. ( U ^-r^-v'g > 
(Re) /»g) (DfilA^O. 2-0. 3X$>^Ct. ^ 

(Re)(DmK 1 1 Onm-1 65nm-C^0, iS:^ 

(om^tiE<Dtm^mr^ctii^tmx^^>. <fcoj»^ 

20 b<kt. Cl>^j:<t hH&^A 5 0 nm. 550nmRaf6 
5 0 nmCC*5C^r. (U^-r^-S>'3> (Re) /^g 
m)<Dm^^O. 23-0. 27r*0. 56CC»^L< 
0. 24-0. 26r*^»o 

[0034] tfc. :$mmmm(Dmmm^ \/2Wl<d 

*g4 5 0 nm-6 5 0nm^-C 
©ECi«5H-C. ::i^J^j:< <b4>?fiS4 5 0 nm. 5 5 0 n m 
Sy^B 5 0 nmCCiJl^r. (U^-r->^3> (Re) 
/i^g) cOia^^O. 4 0-0. 6 0r^-2,Ci. 

ffi^:g5 5 Onm{C*st:f€>Udr-7='-i^a> (R 
30 e ) (r>m.ti'^. 220nm-330 nmr^O . S?:^COS 

li>J':c<i*)iR:g4 5 0nm. 5 5 0nmRO^6 5 0 
nmfCfcC^r. (U^-f'-^i^H^ (Re) /iS^g) CO 
ffl;!)S0. 4 6-0. 54r&0. 5 6tC$f S U < «0 . 
48-0. 52r'*^o 

[003 5] immm<j^mm.^x\x. miE'iL<omA 
'hm-'-fi^tu-:>x\,^h. miE'^(r>nnL'^<D^%A(o^ 
-^mt^moKWimcnx^x. mt,^-um^ 

[0036] *^BJ<^){4taMfi(DteC0||igJ&^^:gI 1 CC 

50 hm\2 tmm^'^m^wow^tf^hu^m 1 4 i;^^ 




(8) 
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mm^^tifcmfiav^^. mi 2. 1 4ummm^^L, 

5f-7=-'>3>Re (A) ia^^iOJrkR e (A) /A 

[0 03 7] ?^g4 5 0 n. 

m, 55 0nm. 6 5 0 n mCCJsW^ Udr-T^-i^g > 

(Re) CDffl^. Re (450) . Re (55 

0) . Re (6 50) tOtct^. CtXhi)^ri^^^m 

Re (450) < Re (5 50) <Re(65 
0) 

[0 038) ^mmmm(omm^^F]mytm ( a/4 

fi) (D^^tce^-rSii^«. «S4 5 0 n m-e 5 0 n 30 
mtsrcojAl^^fflr. 'pfj:< thl&^4 5 0 nm. 5 5 
0n^lSC^'6 5 0 n mCcfciiT . (ly^-'f-i^3> 

SOC^ <i:0$?*L/<«. :i>Aj:< <h^>ig:g4 SOnm, 
5 5 0 5 0 nmtcisur. ( U^— r-f>3 

(Re) (Om^O, 2 3--0. 2 7-C*D. 

36CCW$L<«, 0. 24-0. 26X^h, ^fc. 

iS;g4 5 0 nin--6 5 Onni*rC>jAC»iiiffi-C\ il-" 
^cC< i4>i$:g4 5 0 nm. 5 5 0 n mSlC;^ 6 5 0 n m(C 40 
*>L^r, (U^-7^-5^3> (Re) y^fiig) <D{B?:>^ 
0. 4 0-0. 6 Or^-5>CD;&W^l/l^o cfc«:).ft7$L/< 

^:^j:< i^?Sg4 5 0nm. 5 5 0nmSO'6 5 0 
nmCCfcl^r. (U^-7^->'3> (Re) yi^:g) CD 
ffl/?50. 4 6-0. 54rA0. $6tC^^L<«0. 

4 8-0. 52r'*$, 2f:|l5gom^tc*5i>r. sygeig^ 
[0039] :*:||SgBggr«. @WiS®»Hii?!>5iE$/c» 
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m^^^$ti^(DXltf^Ui\ {4«^S<D©r®/)S 

Ki.^<Dmmii^-w^^ixmm^tixi.>^(oi)^ 

ti, [51— c7:)Wf4r*^o:?:)^^^uc^ 
[0040] * /c, g^^ia@Wm/^!fTffi3^>^iEco^^;:^^e>>:^ 

(ommt\^x^)V:^>)v^^ym^^^)^-^^mi^. Kr>% 

-7-) ^^mhtci^^. miia««Ji». :tU:7^>3p^;i< 

v-sc>'^';x5^u> (aj/c(d::5^^u>.^4<v V-) 

[0 04 1] ^mmnmcommmt, m^oumxm 
n(Diim^^ri^nmm^mm l tcm^m^^ ^ skis? 

r>xmmituxvi^mr^ctf)^x^^. ittc. mmu 

^mmoxim-r^cthx^^. ^xh. OTcctj^a^ 

m^xmtmmitx^^tth^. sj&^xh^r 
[004 2] ^^m<Dmm^<om^iTmt. mmmm 

Mmmf)^ h^j:^m2comt ^mm u xmmi^^ f^t^-r 
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(004 3] mimmi^^BBxr^xmvu. m^i^t. 

4sJ:0'J!niEUT. ^^ii^tfe^iL. ^ti^^-^^^h^ 

^MmmccwmLx. mmmc-r^. ^\^mi^. mmm 

rfiicc j[if*-r f > -mmj: ^i)mmicmm v^^m. 
iL/ci^. (T^.,„-20) -c- (Tg.,„) -acts: 

[0045] Re (450) <Re (550) <Re 

(650) <onii:^mfct(rc^t. m^mmmBt^ncDm 



(9) «Ua2 0 02-40258 

16 

"T -6 ^ 3^ 0 . 9 X ^ u 6 S e Wffl 
*SmiOr. Re (450) <R e (5 50) <R 

e (650) (D^mmhti^. mWiE^^mmr^c 
10 tx\ '^\mmwc±mcf^tcr>x . Re (a)/a^— 

»i|!cl/4?&g. l/'2?«:gcr)<S14^fi-2>Ci;&sr# 
[0046] lE<omm^i^rj:hmt-^(n>mfi'^i)^hrj:hm 

tmmmm^^^t^^omn'^^mLx. 5 -ci^x^c^:^'^ 
Mtafifo<«. 2 o"CJ^^±-c^»s. 

[0 04 7] :$:||)5Sff^,^T'«. HWSS^ffi^&^XifKD 

^^^st^tc^ii^u. "^^m^moKm^^ct^i^x. t5 
30 63i^2o(D^{coi^T. jits$4^il^S^-i^rm©rs 

^r*^ 2 m.(Dm%^^^^m^^fcm(ommwx^ so 
T\ 2Ji(05if*:^rsj;^— ^^-ifnti, 2eoiita«^i^^ 
m)^c^ti^^^cti)^x^. m^kt. mmuc^m\h 

40 trji<^ ^^35:XfitcJ:€>iS3i*5oJtgi^c6o fiP^. * 

xi^-fjimmim^^^^cttix^^tthf^c^ 

50 6. 
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[0048] -4^^Rm(Dmm^ imm^nm^j:(immm 
mom-n^-^t^. wr. mmx'$yi>) Re (a) / 

<t:*sr#. ^^•v^J>. Avmm. mmmmmmmm^. 

♦a^««. Re (A) /A^mis-r^ctccjro. /r^ 
Bsw^mm^^v^i>. 10 

[00491 -?-©3fe5*f4*A«2 0 

« e < *l$t-t L . ^^^^ cc idi ^ r ci^iT^t^ti^ ig 
[0 05 0] ;xtc, :*:^B^cDfiita^^^*ij^u/cpq{i7t 

tl^tS«» Sft:^4 5 0 nm-'6 5 0 n m^roKl^ffiffl 30 

'ptj: < t i>m^4 50nm. 550n mRl^e 5 0 
nmCCisl^r. <U^>-'r->'3> (Re) CD 
tlA^O. 2-0. 3V^^CO^m^L<. ^^0tiy< 
«^l^Jtc< <t4>HUiB3?S:gecfcl^r 0. 2 3^-0. 27-C 

0, 2 4--0. 26-C*-5)„ :^mm\/2^ 

BUtE{4tBMS(i, •i^:S4 5 0 nm-B 5 0 nm^r 
<DE:Ci|afflr\ ^PU < i 4>?^:g4 50nm. 550nm 
Sji>'6 5 0 nmtC:fol^r. ( U ^-T^'-i^ a > ( R e ) 40 

46-0. 54r*i9, ^h^HitL<{t'prj:< thm 
ia3ift:gtc:ba>ro. 4 8-0. 52-c*S, 
[0 05 1] -m^^- 



t*ra2002-40258 

18 

[0 0 5 2 ] Bug5il?fe^5S. (?^/i^^uri^r^>j: 
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^C^tLX, Wa\L&i2 6(D2-^(0^nm^hmm^txfc 

mm^^ 2 *v 1 (ommiPh^'iM.'t^m 

/c. ^/c. ^^7.2 2(OT^Uc\tt. n-;i/2 8, 3 0. 
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